Estimation of Flash Flood Properties Damage by Using GIS Spatial Analysis by Mohd Khusyairi Bin Kusmaniirat, Mohd Khusyairi
ý.... ý"e.... 
'. 




vý.. "ý"" " .""" 












- N. --- flS. _J 
im 
17MELIUmm] 0 ý 
Iap -- - a- - 0ý 
I-: ti*I'IMA'1'1()ti ()1-'H'I. Atill F1. ()()1) i'It()1'F. ll'1'1Eti I)AMA(: F. 
BY USING GIS SPATIAL ANALYSIS 
htiMOi 
lI) KI ll1SYAUt1 BIN Kl1tiMANIIItA'I' 
hi. titicrtutiun xuhnrittc(l in Ir, rrtürl fuliillmcnt rºI' 
thc rcquirrmcntx liºr tilt. 
13 uncdur ul l: n}ýincrrinýý II Ions) 
(( 'ivil I- nginccrinhº 
JANI IAR Y '? (x)tl 
I Inivcrsiti tckttulugi I'FTIt( )N/1ti 
Bandar Seri Iskandar 
; 175O trunuh 
Perak I )urUl Ft 1d11u1n 
( 4: 
II I'I I"I( 'ATI( )N, OF APPROVAL 
F: +tinralion of Flash Flood 1'ropcrtit"s I)anragc 
h) 1 sing GIS Spatial Analysis 
t, N. 
Ntuhd Khu%vniii Iilll Ku1111N1111(11l 
A (1lu1crl (11sscltilt toll sublillitcd to 111C 
Civil Fnµlncel InK I'IoKlxnllllc 
I'nlvctsiti 1'clºnu1uKl I'I"A It( )NAti 
In 1lultiul (i111i1n1ent ufthc Iclluilcnu"nl 1i11 the 
(iA('lII IM M OI' 1'N(iIN1"I-IZIN(i Illclns) 
(('IVll. I'. N(i1N1". 1". IZIN( i) 
-1ppiuvctl hN. 
(A I' I)r Abdul xNaw hin Matmo 
IINIV1"Ittil III FKNOI. O(il I'I I ItONAti 
I It( )ti( )I I I'I- ItAK 
l, uui: uN : uOl( 
I 
('FIZ'I IIA (': % 1'ION OF OR I(: INA1, I'I'l' 
I hu n to crrilty ttult I . 1111 icslxmslhlc toº the work suhnuttcd in this pºolcct, that lilt- 
original work 1% my own except as sprciticcl in the tcI mcncrs and 
acknowledgements, and tlult the original work contauu"d hcºc1n have not hcc: n 
undertaken or done tw unspecified sources or pcru ns 
'10011I) KIII'tiYAIITI-HIN KI Iti'11ANIIItA I 
II 
A liti'UR it C* F 
the Impel desc"rilx: s the use t)t spat lit I it 11itlySIs o11 (irogtilptIicitI Iit fi)rIf lilt loll Systctn 
((; IS) In analvtinK the Impact of flash flood to the ptopertics damages Flood is a 
natural disaster in this country and many othct parts of tile world Flood 
11aii ti. cs/Iosscs Is essential tot the flood victims fi)t insutanwc rlaIIIIIn purgx)scs 
1,01 the authorities it is also inllx)rtance it otdcl to decide wholict the flood 
n11t1Katl)n of the "11ectcd arcs is worth spending The comllllloll practice of flood 
darttagc cstimatlun «us through ground suitvcy. which was vety lahm touts and time 
consuming. Miele usually it would take around scvcral months to years to complete 
the survey On the othct hand (its technology would provide alternative met hod of 
such iltxxi damage estimation through its spatial ilnitlysis capable Natures This 
study was conducted at Kg Mclayu Suhang and I i1111an Suhang Java. at the outskitt 
of Kuala Iumput. Malaysia These two areas which are hmated in the river basin of 
Sg Uantansata and air prone to flash flood The patanlrlrrs applied fin the 
estimation were average boos hold hrlonging. number of houses or offices. number 
of lilt 'iastructutes involved and flood Annual Kecuttcute Interval (ARI) GIS 
techniques of'overlaying. intersecting layers. spatial analysis and attributes matching 
with layers have here used in this the analysis The estimated value of the flood 
damage derived fiom this method is comparable to those estimated by conventional 
method but cumbersome ground survey method hence, this study has revealed an 
alternative method that could provide fluster flash flood diunagc est1nu11ion 
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I load I% ulk- of the natural disasters tlutt nl«: rýs haplxn in Malaysia. Flood Ixiuitior 
must wcII he uttdcrsttxºd Ixforc it prulxr ntcttsurc can hc taken for its mitigation'. 
I'. vcry rurtural disaster al«crý's relate to the Iosscs and prolxrtics duma e. Nowadays 
it further study tors to he dune to lind it solution to predict vuluc of losses that 
: t110etcd by flood. (ieI)graphic: d Infimnuttion System ((iiS) givc wide lramcwork 
where dilkrcnt discipline aimd topic can he uceonurxýdaliii into one database. By 
using (CIS, hopefully this study can produce such it useful application that can he 
used to cstinuitc and predict losses that causes by flush flood especially to the flood 
prone arcu. 
1.1 Background of Study 
S. I)anum. saru l'ittcitrnent is : utxºnp. the nxºst imlxºryunt urlum centre within the 
Kiang Valley. Anxºng the inºIxºrt: ºnt iratures located in the catch(((er( are Muth 
Alunt, the capital of'Sctungor, Sulutng. Airlxºrt. port of the NKVI"'. Federal Ilighway 
urxl the railway linking. Kiang to Kuulu Lumpur. The area has undergone rapid 
development in the lust 40 years whereby agriculture lands were converted into 
residential, commercial arid industrial uses. ('oneurrent with these urluutirutions, 
SWM Intoºtstructtire was developed to drain storm runoff and returned waters. For 
developments approved hclorc 211(11, the druinage system was bused on the older 
DID 1 rb n Drainage I)csi}fin Procedure 1')7S. The rapid dislxºsttl approach 
rmpkºyed generally resulted in peak dis. luir ie increases of alms( Z to 4 limes 
compared to the pre-development valises. 
' AMd. lalil bin Ilaaan (21007) I)cvctopmcnt ul I I(KKI I(i, k Map Iii tip ticlanpou Itawin Nulcbn 
(ianpatial tickt(x Awam 2007 
I 
I be catchnn: nt with its vast undeveloped arras continued to he developed due to the 
robust ecotxºmy prevalent in Selangor. Estates are converted to built-up areas while 
forest reserves were alienated and opened up for development. The associated 
earthworks were nxºstly not well managed resulting in massive erosion the Iand 
surface resulting in sedimentation of* the river. SWM infiastructtire for the recent 
land developments were hatted on the newly established Manual Sallran Mesra Alum 
NSMIA). Ponds were constructed as part of the new compliance requirements. 
I lowevcr several olthese lxulds were either not designed, constructed or maintained 
prolx-rly resulting in fitilures in meeting peak discharge reduction desired. 
('wlscqucnt to these developments, the catchment area iuts experienced increased 
and worsening floods causing hardship to the local population and significant 
damages to the ecolxºIlly 
(icukruphicul Infornuition System ((; IS) is it collection of ct i putcr luIrdwarc, 
soflwarc, utxl gcu(, raphic Tutu tot. capturing, nuuuipu. ', mutly/inl;, and displaying all 
forms of geographically rcfcrenced intiºrmation. Willi this system, inlornuation or 
attrihutcs can he linked to location data, such as people to address, huildi, i s to 
purccis, or streets within a network. It gives is hcttcr understanding of inlorouttion 
before ruullysis is dole. (GIs also allows its to see relationship, patterns, or trends 
intuitively that arc Itot lX)sxihlc to we with traditional cluirts, graphs, and 
spreadsheets. 
A GIS applicutiun for wutcr. wustewtstcr and sturmwuter systciviLs i% becoming 
widcly uscd by cnf; inccr tu nKmitur, dcsiEm, research cuuilysis, research hylx4ficsis 
and uolvinf; uºIutium. Thc uim of the study is nulinly tu dcvclup GIs datutxisc that 
contains numhcrs ul'Iuycrs that tu he used in detcrmininy. flood disustcr and it cfl'ccts 
to the prupcrtics dattmi, tc. 
I 
lurutcra I'crundmg laaha Stin Nhd. (2007) Nroparatiýrr of I lotx) Motiºtatiun Ma+tcr plan Ior 
5ung4r I)amanwra ('atrhntcnt Inicrim Itclxrrt No I 
1.2 Problem Statement 
1h rapid urhani/ itiun and industrial growth in the Kiang; Valley has resulted in 
increased pressurc on the iluw eahucitics uF the tilt. Klang; and its tributaries. 
resulting; in frequent occurrence tot' Ilooding causing; damage to pnpetly, disruption 
of services and general inconvenience to the Klang Valley population. 
Flooding in the Kiting Vullcy is mainly attributed to thunderstorms and depression- 
t%-Ix: Ilkmst)OII darns. Ikpresslon-type Illnsl)I)I1 rains are generally 
low in intensity, 
long duration and are wide spreads over the whole catchment causing the rivers to 
overflow Ilwlr Kinks, such as the event butt contributed to the largest recorded flood 
in 1971 in the Kiang Valley, 7°hunderstornts, on the other hand, occur more 
frequently. are short in duration with high intensity rainfall giving rise to flash flood 
us a result of the inability of* loculircd draitutge systems to cope with the high flows'. 
1'1wc flood event on 26th l chruary 200( is example of such occurrence, which caused 
fairly significant dunutge and disruption of services, ttutinly in the Shah Alum and 
extending to -Amte of the surrounding areas. 
tiomc of Peoples that already involvvcd in the flash flood could not cstimzttc their 
losses in term of properties donut1 and it will give them a problem while their 
request tier insuring. Bccuusc of that, this study is conducted in order to develop a 
flood danulge dututxtse by using (; IS application. At present. there is no other 
development of geosputtal analysis on flood damage since it is it difficult process 
that requires intiºrnuttion from hydraulic ututlyses dust to be exported and combined 
with the flood plum. I hcrcliºrc the use of'( dS in processing raw data and combined 
with the hydraulic analyses and also to h integrated with properties damage could 
he lurthcr studied in this project. 
KIA lcnaga 1dn Mid Iý0o t) I Itxxl Damage A., r. \nºrnt ui ?A Alit tI 'p01 I hxxling Allcrting Ihc 
Klang Yallcy and thc gcncralücd prtxxdutr% and guulclinr Im u+. r+. mcnt of lltxxl damap. r+ 1)taN 
I ºnal Itcpt><t 
I 
1.3 Ohjecti% c*4 
I he 0h1cctivcs of tlti% study had Ixell iticiltitic(t and cart lx seen as follows: 
1. lu dcvclop the (; Is &Itabase by intcgratinp. the value oI public/private 
proJxrtics that cxlxrscd to he d: unagcd with relevant return p riod with 
related spat d data and attribute data, 
2. Io develop the relevant gcuspatial analysis of the flash flood scenario 
(rclev. rnt AM,. ) and try to convert the result to the inonct, rrv term (1(M). 
3. To l; ivc roughly cstinurtc losses ot'prolxrties SO Hurt peoples in the area can 
he insured. 
4. to give roughly estinurte losses of properties so assist in providing the 
economic rationale for flood mitigation project. 
1.4 Scapc of titudics 
I ix study on IaUnuatiun u( Flush Flood 1'rulkrties I)unuagc by I king (; IS Spatial 
Atutlysis is to lx completed within thr time Iiunie givcn which is approximately 2 
scntcstcrs. fitc s upc offiºr first scmcstcr is to get Ihmiliurire with tile (; IS sollwarc 
und also data rulicctiun liºr thc dutututsc. 
I his study is ntorc rchttcd and liºcuscd to water resources. Musically. tile imin role 
of ih first part of this project, are the data l; athcring and the hydrsutlic sinntlilt inn 
with hydraulic and hydrology simulation 4) twarc such its Xl'-SWMM, Into Works. 
and ctc in order to get the tcsil; n of flood. Itut, according to the time limit, data of 
the design flood 6 requested from Jurutcra I'crunding %iuthu (11'%) Sdn. Mid. 
I)utuhu_sc ul the prupcrtics dunurgc is the nurin juh scups for this project its well as 
the nuwp cullectKºn (irr the study urea. All the nurps and dutulxrsc arc intcgrutcd 
together in the (; IS sutlwurc irr order lo conduct the ururlysis. '1'hc outcome of' the 
nrurlysis is used to cstinurtc the losses with the prujectcd Iluud design, 
('IIAP"I"FIIt 2 
I. I" I" h: Il A' I" II It F. It FV I FW 
2.1 Geographical Information System (GIS) 
(; lti Fnc" .º «iJe" Ir. ºnºc"%%ork ýýIºerc" clitlrrent discipline and topic can be 
uýconºnwclutinýý into mne cLºtutxºsc. I he specific application play an important role in 
acf: ºptinp. different tyle of GIS tool : uºcl in nuun imt: ºnCe pru% iclr the tursis liir 
unilirýºtion ot titcsc systrnº. (; Iti r: uº urt likr rrntr; ºI inliºrnuºtiun huh. I ip. urc I shows 
the . uchitecture ot"(ilti Spatial Analysis. 
A 
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Hi gurr I: Architecture of (IS 
(. 1, I 11.11iI 
Oai. ýlý. ý . ý" 
In F, rncrul wc can %aN ttutt ;i( IS tut, thc IoIluwitºp. cuny>, ºncnta 
1 iur ink riacc, 
I)ula input 
land 1111crjalloll, 
(iruhh and inutp. c pr, ºc"cssinp. tiutrtiuns; 
Vi. tiu1tlü<ttiun tuxt pluttinp; 
Data sturuF, c tutct rctricvul (urFunüccI in thc liºrrtt unit F. rugrºtphic (lutatutsc). 
' spa1io1 Anslyss% wid (; Iti A I'mmct 
GIS acttutlly can organi/c pcugraphic data in the map, chart or table form to 
visuulir. c spttiul pattern in order to stimulate visual thinking. Some inure, (iIS can 
quer). gcographic fx)int of interest and associates attributes to answer the question, 
"wduat und whcrc'. ". litS also can provide new information by building geographic 
thane from older layers. I irutlly, (iIS also can track pattern in space and time to aid 
in tic Iiurx: tiun of analysis, decision nutkinp, and workflow. 
2.2 Flash Flood 
Hash flood rctrr to flood tturt rises very quickly, occurring suddenly. within at short 
time (from nrinutcs to less Item h hours). and usually is cturracterixed h}, high flow 
vekocitics. t'lash floods often result front intense rainlhll over a small arcs, usually in 
areas of steer terrain. flash flooding occurs when the ground ixconws saturated 
with water that furs fallen tot) quickly to k ahsorlx"d. The runoll collects in Io %- 
lving areas aril rapidly flows downhill. 
In ! Malaysia, flash flood hrcontcs common to urhan area csIecudly in Klang Valley, 
Flush flood is always rclatcd to urlxutüjtion. When it catchment is urlutniicd, 
dcvekopntent containing it high percentage of impervious surfitces such as roads, 
rtxºt's, cur parks, and surtiiec paving replaced large areas of natural vegetation then 
result to the increases of impervious arras. Impervious areas lecrrease the natural 
occurrence of rainfall infiltration and depression storage, which increases runoff 
%Ilumr]. I hcy also accelerate overland flow velocities, which reduce flow travel 
times. In addition, urban stormwater conveyance systetrty can he norc hydraulically 
eflicicnt than natural wutercourscs, which further reduce flow travel times. The 
consequence is a significant increase in peak discharge due to it larger rutofl'volume 
occurring over it shorter tints. I his increase in peak discharge l 6r any storm means 
that a related high discharge occurs more f equently. 
IlrI tni, ation lots u ftrcutcr impact on quit storm events tlum on rurc cvcnts. 
I; igurc 2(u) illustrutcs typical cluuº}acs in catchment hydrology Hutt can Ix- cxpcctcd 
as it result of urhºuºüzttiun. 116% tigurc sht %% Hutt the txost-dcvclupmcnt hydrogruph 
ditl'rrý from the prc"dcvclopmcnt hydrugraph in three important ways; firstly, the 
total rurx)fl volume is grcutcr, secondly, the runoffoccurs more rapidly, and thirdly. 
e 
Ow peak disctutrge is grcatcr. Alter the odour development, a given rainstorm may 
produce 2 to Il) times higher Ixak discharge than ixlire ( ocsner, I')9')). As stich. 
the overall ctlCct is that the flow ticclucncy curve for a 
developed area is 





(Strarrr: Abnwal. l'allran Alr%ra . 11ani, 1)1! ) Alalaº'%la ) 
2.3 Flood in Klan>~ VMllry 
I I: uh flood in ItiI: mv. Vullcy cun lx: lurppctrcd in c,. -cry time cspeciully in it Ieriod of 
intcrnxºnwºon «Inch is on April. Mci, ticptc: nrler fuu) ( )ctolx"r ". I hc rapid 
tlrllilnlllUNln and industrürl growth in the Kltrnl; Valley lurs resulted in incrcuscd 
pres. surc rxxurrcr>4c of flooding causing damage to properly, disruption of services 
uixl L! cncrill inCorwcmcricc to the Many. Valley Ixopulutiººn. 
I' kooding. in the Klang. Valley Is mainly attrihutcd to thunderstornrs and depression- 
typc ILKai oon storn>_ti. Depression-type nums4uon rains are generally low in intensity. 
tong duration and are wide spreads over the whole catchnu"nt causing the rivers to 
overflow their hunks, such as the event tfult contrihuted to the largest recorded flood 
in I971 in the Klang Valley. 1 hunýlrrstornas, on the other iurnd. occur nt ore 
frealuently, are short in duration with high intensity rainfall giving rise to flash flood 
us u rrsult ut'thc iruahility u1' Iuctlli/cd clruiluigr systrnu. ti to colx with thr high flows ', 
' II", \1. i1I: 1 1JINM111 II\IIUIIIIIC111.11I'lllt<VlMf 
I11 
. 
IJralllNl. \Nl1! 'IUI. i/r'. t1'rl I/un111/. 1.1.1/. Ii 
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2.4 Flood in Sg. Dumunsuru Catchment on 26th February 2906 
An unusually heavy ruinlitll occurred on the 26" Feb 2006 over Klang Valley, Perak, 
Melaka and Johor arising from the convergence of'winds from the South ('1111141 Sea 
and the Indian (kcan tit the Strait of Mulacca. Based on the ntinfitll data from the 
rainfall station at 111)1 Jaya, the rain began at about Sam on the 26 February 200K6 
and continued right up to afx)ut Gam. The rain appeared to be slightly heavy at the 
eastern part of* the catchment which recorded a maximum intensity of 132.9mm/hour. 
At lam is total of' 118ntm rain was recorded at The Suhang Station. Rased on it 
frequency analysis by Junttcra Pcnaufing /malm Sdn. Mid, the annual recurrence 
interval of* the rain event is estimated at 8 years. 
As a result of tic licavy rainfall, water level in Sg I )a, riiansura at HI )I Jaya quickly 
rose to the danger level (7.: 10ni) at about 4 uni. The highest water level recorded at 
'Hi)I is X. 71 at around h uni. From the analysis conducted it can be seen that water 
level rose very quickly within alxxrt 2 hours but it took about 18 hours for the flood 
to recede. 
Fiiture I: FIt4ºded Area near to Shah Alum Stadium 
It should by notcd ttutt at uhout thc mtntc time, ruinstorrtt wits also ohscrvcd at thc 
upxtrcunt of' tig. Khutg, 1'hc rcsulting flood dixctutrKc tntvcllinp. downstrcum ulong 
Sg. Klang is rcprescntcd by the wutcr Icvel ist 1'uchong Drop. It takcs around 3.5 
hours to truvcl thc pcuk from I'uchong drop to the conflucncc at I aman Sri Muda, 
I11c conthinctil cllCCt of thxxling from tig. Kiang and Sp.. 1)sununsaru can also bc 
N 
well at the Cunllurtee of txºih the river at I anum Sri Mud1a where the Leak of the 
1kx)d'pater was recorded at around 10: 10 tun. 
I iclal rcconls at station li: ººººlur KIunp. shows ttuºt thc ticlul lxuk I. K}i in was rcuchcºI 
al : ºrouºxl SO) am uºxl rcmain ºluitc high liºr ti<mºctinºc without going to its wrnuº) 
Iow tklc Icvcl anti NO : uºothcr Ix": ºk at around h: Ul) pin which finally subsided to its 
ºx+rmul k)w tidc ººf'around -0.7' in at curly hours (17: 1 5 am) of' 77th Fchruary. 
I rom the Fltxwc, it is quite clcar that the high whiter Icvcls at S . Kling arising Iio m 
upstrcam floods mid high tide conspired to hinder the disclulrpe o1' the sy.. 
I)anumsara I-kxod water, 'I hcrc is also it likelihood of hackwatcr cllcct from tI 
nulssi%c floodwater of Sg. Klutg that flowed upstream into Sgt. I)anuulsarº to 
contribute towards the flooding of the areas along Sg. I )anuutsara up to 'I I )I )I Jaya. 
It also appears that Sg Itatu I iga is similarly affected by the backwater Mid caused 
Ikºoding at the raiIýYFty static ti and the surrounding arcas . 
2.5 Recent Flood Dammurs at Study Arvu 
Kp. mclayu sUhintg antl I: ututn tiuhanp. Jaýa, tti ImatciI at thc ul»ttcant of Sr. 
I)amatisara catchntcnt, which is war to the tiul>rtny. nirlxºrt. tiincc, it is sittuttctl at 
tlk uutkt of tiunkni I'chunluts atxl tiunpai I'rlumut as shown in FiEurc 4, it cttvcrs a 
wry largc ttnx+unt of tutttl runoff Ilutt cuntrihutcd it) the area IlcUtils al-Amt tlx 
catchmcnt prupertirs can lx seen in I ahlc 1, 
ý lurutcra I'crundmg haha tidn 11h0 (, '00 l) 1'1cpataluon III I hmxI M11111alum Ma. lcv Ilion Itw 
tiunsai I>! amanuua Catchment Intcrnn itrputt N#) I I('haptrr 7) 
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FIgurc 4: tiolclltc i'hulu Studs Arco 
Source: l; w, Klr/: ýrth 
'I stile I: khcr Catchment that contributed to the flood at K. Melsvu Suhang 
Name of the River 
SR. NcIampu. 
SR. 1'clumut 
I. rnkth (km) 
., S S(1 
Catchment Area (sq. kivt2) 
ý1.17 
7.99 
Kg. Mcluyu tiuhung is xclcrtcd as study arcu hccuuxc it is unc of' thc most scvcrc 
il(xxix huppcn on 2hu' February 21N3h (Figurc 4) event except TU DI Jaya. Resides 
dust, it also cxpcricncca 4 nuijur floods events since 2012 to 2000 that is rccuracJ im 
shown in 'I uhlc 2. 
Iu 
Fillurc 5: Flood on 261h Februar-) 21K16 ml study Nrc  
Source: F'llwre 7-8, Jwrwtera Perwnding leaba . 1'dn. Ilhd. (2007) - Preparation of Flood 
Af tjX ih n . Ma, tcr Plan for X'wngal I)amaniara Catchment Interim kq orl No. 1. b. l 
ii 
I able 2: Major Flood Event% Related to Kampung Mrlayu tiulºanlt from 2002 - 2006 
1 Rainfall 
Flood Date Remark 
Depth 
: 6th f ch 2006 
261h lkt 200S 
. Mth Sia% 20M4 
)Istlkt'00] 
Alh Oo 2002 
i 
l. t ticp4 2002 
i 
tic: n N ranº slartcd anºurK1 t lNl anº and contlnuctl litt i huur% alnºo, l 
over hull (it the cutchmcnt N'ulcr Icvel ruitied up to 4.8 in in II I)I 
Jaya and +uhnºcr}lcd the +urruunding. arca, for nlxrut more than I0 
hour, AN) ullcclyd ºuru. wrrc cautiinK Ke. Mclrtvu tiuhun8. liatu 
i ip, a, NKVI{, KK, Kchun Ilunp, u, Shah Alum Studium, (iinnl, Makro. 
Nuhanp. 1'crmai, Nuhunk 11cnlunn, I cdcrul Ilip, hway, ctc 
hlaxl : ºllrctctl : uc: u wrrc 1,11111 "I'fl)I Jaya and Ky, Kchun itun}; a M11 
nun ranºlall wati rccotdcd at Kv. N14rlpvu Subunit 
Kg ('cml>: ºksº as lkxxled 
I"anuuº Mcuu, Ihºhn Poll Iill and hcdcral IIºf; hwaN wcrc hcm"rly 
fluoxled duc to hcuv) nunlnll ur well a% taust impact 110111 Sg Klang 
hhxxlyd area comprncti Kt. N1Iclnvu Subani Ihiun, NF; l"cmpaku, 
I 1p, Ircanº part of lit ulgc at lahm SS 1 tii ý l, 1 umun Mr, ra, I'ckun Batik 
I Iauns, KP. Kchun ltungn will Julnn Juhli I'crnk 
Kr-Mcltng Nph{ing Ihmim wsu Ilrxxicd 
I04mm 
SXmrn 




tiuurcc )1'/. (2(X)7) Vºcparaaon of Fkxxl MltliptlrHi M. r. lrr Man fw Stmvju Uamaneca (: atChmrrnt Intrrtm 
Rcpwt No. 1 
I'koJ oll ? b'h Ich '(NY) rccunlcd total estimates Iussrs about RM 34.542,900". At 
Kg. Mclayu tiuhfing, thcrc «crc 76 tiºmilics tluit l'IýI1U1111s -110 hcuhlcx nccd to be 
rcluciUc(l al Kg. McL-t)-u Subarg Iurll as relocation ccutrc. 1 here are also 163 of 
IklllsclkM danulp. c atlrctcd by tile iloml10. Hic avcrllgc estimated danulgc ofcach 
fiunilr is as tiºIlo%ti,. 
a. Kanlpung. liu/tilics/hý+usrhukls: IZM ', I{)O pcr lilmily 
h, tiun-kanlhunp, Ii1I1111CS/i111llsciloltls (llhartnxnls/illltsl: ItM 5, (1(10 per liunily 
c. Nun-kanlllunp. lilnlilcs/iluscholds (huuscs): ItM 20.000 per fimul) 
I he cost of 4lalllllgc is expected to ix rclativcly hiF. hcr IVC1111st tile households arc 
likely to own nkºrc costly nwtor vchiclcs and ConSUnk. 'r durables. 
Kctcr ItxdntKC no : 
lahalan 1ºchalikan Ma. yalakal 
I: 
2.6 i'ropcrticr Damage 
l Ix 11u)-st tKhIC division of flood dunulpcs is into tunkihlc and Intangible (1,11lulge 
categories. Figure illustrutcs the various (I: uiutyc t). Ix: s conmxml). 





















I. ......,, I.... _ .. 
I 
Contents 
1-irturc t,: 1 )1ºc+ or i' 1utH1 Ih1111N1(f 
I angihlc ddurutgc% are readily measured in nwnetury tcrnt. ti. I dutp. ihIc danutgcx 
incltttle, durx)nv, otlicrx, the tlftnutp. c or c(, stti cdutycd by Iloodwatcrs wcttinF. gtx)d. 
arxl p)ttic`. titony dull danut}: c to ruadti and othcr infrastructures, Owe km% of' 
commercial inconic, Ow lox, of I)rutluctiun in industrial concerns (direct tangible 
tlurrutgcy) Ulkt tlie lo*ti of wdtp. c % and cxtrdt otrtlay, incurred (Iuriny. clean-up 
ohcratioms did in the lx)st"Ilood recovery l)rriod (indirect tangihlc ddunap. cy), 
Intunkihlc durtutvcy Ili: hufc dilutp. c to thc" c m-irurllllrllt mid the ir><rcu`cd kvcls of 
cnxºtnýrutl xtrcxv ulxi nx-ntitl and Ithywitl illnc"ss cuuscd by it flttud, such its lurgc 
filuuxiu) outlay'. tu rchlitcc flood diulutp. ccl lxtsticrsiun1 or Ixºs, ihly futvink to find 
rlt'«' Ii1Cit11! i of t~urtlliltt it Ik'III}(. 
It is difficult ttº quantity intangihlc tlanutpcs in tiruutcial tcrrn. ti, huwcvc: r inttutkihlc 
clantupc arc rral utul rcprescrtt it significant cost tu Ikoud atli-orit Ix"rwºns atxl titc 
cunumutity, It iti I>, ý , 4ihlr tu tlimrmiun tltr Ioruhlrnt, alºIºruxittuºtcly, by cstinuttink 




ixýýý nuurv Iluuýl attcýtrcl Ixuhlc may require additiomil medical treatment for 
clchresskrtt or tltc cculugicul cost uI'thc loss ul'u local environmental Ic: rturc. 
2.6.1 Actual and Potential ! )umage. sý 
I Iood tkututges can he (Iivitlctl into actual and 1x4cntial damages. Actual damages 
rclcrs to tlanutt cs caused by tut actual flood untl arc calculator directly through 
valtuttions ot'hrop(r1y lost, the cost required to repair and property and the costs nict 
in sitist'ying the indirect costs associated with it flood. Potential damages arc the 
maximum tlcututgcs could eventuate should it flout) occur. In assessing potential 
tl<uttages, it is initially assumed dart no actions sine taken by the 1104)(1-1-A)1)111411 lot) 
heti>re or during the flood to reduce tlºututgc, such as lifting or shilling items to hoot) 
free kºcations, arxf moving nk)tor vehicles. 
lhis study "Inºlurct ui"I'lash Flood to the 1'rulx: rtie(l I)anurl; cs by lisiny, (; Iti tip; ºti, º1 
Aºuºl)-sis" is to tlctcrnºine the lx)tential cl: unaF. es turse() on Iluucl design Willi 
respected AKI (Annual Recurrence Interval) simulated by Ilydrulugy and IIyºIrtwlic 
simulatiom xºttwurr. 
Actual balpla. 1y. % 
I hrrc arc two husi4 stcl)s a`isUClirtctl with an uClual flood danutge survey. The first 
acp inýulýrs irlcntif'ying cvcry I)rul)crty tfurt was flooded by floodwaters mul 
recording thc depth l)f flood or tlrc level to which fluuclwutcrs rusc. The sccurxl step 
im, )Ivcs recording in Jctuil, the extent dunurgc, to building and properties, 
III thy . ccotxl Acp, titc n><ºrc detailed dutu ct>Ilccti()lj is conducted it tirw wecks utlcr 
thc first data cullcct4m. l'rclintinury ututlyxix ufthe initial dutu duty Ix uxclitl hcli)rc 
tltc sccund xun"cy, ulluwin}. ý titc turp. ctin}! ut'lutrticulur data in the second ytcp, 
°kI % Icnagn Sdn Hhd (1001) I Itxxi Damage A%whmticnt ul' 226 April 101) 1I Ikxxling Ailcvting 
the Klang Vallcy and the gcncvalitcd prowcdurc% and guidclinc for N%%C%%mcnt of flood damagc% 
Ikal I mal kcpurt Pa A= 11 
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Actual dattutgcs surveys are made diflicult by the fact Hurt, Lit the time ol'the survey, 
many flood-aftccted occupants are still dai. ed by the flood episode and confused as 
the contents of*dwellings and work areas. Further, nutny items have to be 
identified 
and their value established, sight unseen. In these circumstances, the survey fiorm 
nccds to contain it detailed list of' items likely to occur in each area. The person 
conducting the survey then leads the occupant through this list to ascertain the flood 
contents of the area and an indication of their value. 
Basic flood cl: uturgc clatu to he cullcctctl from urhan areas relates to the number and 
typc (if tkuodcc1 prulxrtics and depths of flooding within buildings and acrosos 
l; rnnuxls. Fach property that is covered, either hilly or partiully, by floodwaters needs 
to he included in the survey, irrespective of' whether or not bmidings are flooded 
utxºvc floor Icvcl. 
Sortie tutu need to h assessed subjectively. such as building sire, which can lx 
determined on u comparative haxis. For example, tin inspection uf, house sires will 
provide broad guidelines for "small", -medium" and "large" dwellings. Similarly. 
house style will provide it reasotuihle guide to building aq. e and economic range (the 
wealthier the prop rty, the greater the danutges. assuming similar levels of flooding 
for all buildings). 
('ontntcrciul propertics nuty also be ussesscd by slic and type. tncc it valuation has 
bccn nutdc of'Iikcly contents' caul sic of opcrations. Ilowever, the initial ctssessmcnt 
necds to be as detailed as lxossiblc so that thcrc is confidcncc in the applicability of 
the si/c/type atki vuluc relationship. Industrial prupcrtics must, however. Ix assessed 
individtudly as the variations in value arc not ticlxndcnt on size. 
2 f, 12 l'utrnriul Daºnaxr. % 
titutlics to tlctcrriiinc Ix, tcntial flood tlanutKcs cithcr can hc done at arcu Iluit always 
atlrc tctl hy flood or to tlic arctt tlutt luts not cxlicricncctl any flood. 'I hc Ix)tcntiuI 
tüututkcs arc hasctl on tlic worst flood that nuty occur by rcicrring to . 1010C flood 
tlcsign sinuilation, tionic survcys luivc to Ix' conducted whcre stuiiplc rcpresctitativc 
prupcAict arc first itk: ntitictl and then tlunutp. cs tu Ihcsc prolx-rtics arc tlctcrriiinctl. 
Is 
In conducting; the survey, the valuer estimates damage on all item-hy-item basis litr 
each r(R)III of selected types of buildings. This is typically done for three or lour 
possible flood depths (typically alxºut 5cm, 0.5m, I Um and 2.0hn ate ve the Iloud 
level). For this study, the student will use the Ilood designed by ARI (20 years, 50 
years and IO1) years). The da to ige estimates are made on the basis that no furniture 
and or titling. in the house arc 'dulled should aº flood occur. 
Io detc7ntine the flood danutge over it specific arca, it is necessary to know the 
number of flooded properties, the type of* flooded properlics and the depth of 
flooding above floor level. I he number of' flooded properties can be determined 
front flood studies, flood maps, aerial photographs or from it street-hy-street 
inspection. It is generally very difficult to discriminate property types or floor levels 
from aerial photographs. Knowledge of flood levels and floor levels throughout the 
flooded area will enable flood depths over the floor to be calculated for each 
building. 
Hoor kvel data may hc estinuUed Iruns huildin,:. hlunti (i1'isvailuhlr), hy mrissurin) 
11our leip; ht abvc p. round Icvcl ur by estimation luiscd in contour Imps. Ihc 
appropriate stap. c-d: urusgc curve allows the dlunagc to he cstinmtcd for cach properly. 
A computer nxulcl or it spreadsheet is typically used to comhinc all these data and 
cstinuste the flood danusgc for slillrrcnl Ilood levels up to and Ink. ludiny. the I'MF 
(Proheshlc h-laxinuun Flood). 
2.7 %Icthod% of Conducting Properties 1)itmage Estimittion1I 
Iltcrc arc sc%-crul mctlttºtIs of asscssntrrit Itº conduct Ihr Ixºtrntiul flood ºIFinutgc 
which wits upplicd intcrtuttiutuilly sind Mutuysian Itructicc; 
"KIA Icnaga Sun Nhd ('UU I) I ltxxl I)amakr Assrwmcn1 of M April 200I I ltxxlhtµ AIloci ing 
Ihc Klang Valley and the gcncralucd prtwcdurc% and guidclinc lot a%%c%%mcnl of Iltxxl tlanlagc* 
Drall I mal Kcpttri pit 14 =1N 
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2.7.1 International Procedure 
/I . -I ct url /)currcrt, r. % 
tic majority of* published information on dwnages collection and arualysis cones 
Rune the United States. the I Inked Kingdom and Australia. All literature examined 
indicates that the collection of actual damages is approached consistently across 
ruatiuru cox) follows the approach adopted in flood danuages assessment . 
Ilse 
approach i-s 
i. identity arcus ufkcted by flooding during the event (or events) Ixirtg 
as, sc sscd 
it. Record the depth of flood or the level to which floodwaters rose, and 
iii. Record, in detail, the extent of'dcnruage fiºr all ol'the building and prolxrties 
involved, accounting for Lill items clanuagrd. 
Ile total damages recorded are the actual danuages for dual particular flood only. 
I he danuages cannot he applied to any other flood as actual damages but they can 
he used as an indicative value for firlure floods oha similar nature. 
2, /2 Potential Auraage. 
Intcrtuttkºrutlly, tlic prtcticc for dctcrniininp. Ixttcntiu) dunutgc is vcry consistent aixf 
is huscd on the prolxrty dittit collection und the cstiniittion ol'r. round itnd floor Icvcls 
und tlic cstinuttkm of, dunutý. ýcs through the itrhlicution of Sntp. c/Dmvuigc curves to 
cacti I>'roperty in the affected urcit. I he procedures adopted in Al methods use 
infiºrnuttkºn from it dctutlcd site survcv oh ill residcntiul, conuncrciu) and industrial 
Ixiilding located on Lund tiuU cxlxºscd to the flood waters uh to it hroluthlc nutxinuutt 
fl(x)d. 
_º "13 /"hxxl Ihuaitp" Surre), 
In intcrruttiorutl upproach, cithcr actual or Ixºtcntial danutpcs, flood dtututgc survcy is 
im intcgral comlxºttcnt ol flood stutlics liºr ttll arcas ttllrctctl by Iloodiny. tiuch 
danutgc% studics txºt unlr a»itit in providinp. thr ccurnºmic ralimutle for flood 
mitigatHtn projcct. It is rrconuncndcd tlutt Maluysia should tulopt this approach 
whrn addressing flood rehttcd prtºjcct. 
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2.7.2 Malay. %iun Approach 
Us, cntialh, thc wiclc range of lluucl circuntxtanccs and conditions in Malaysia nutV 
ºtutkc a clctailcd Iluutl lltllllilE! l'S ussc»tncnt approach or cach location time 
cunsuntinp. : uxI cccmcºntically unviahlc. Accordingly. it I wo-ticr Nitticrn, tl Approach 
tti rcrýýnunruýlcýI 1 hctic tt%() trc"rti can Ix" clc""crihccl as: 
2-2/ lýu/u<1.1. º. u . º. vný u1 .t h"lltutl (11. I AI) 
RAM involvcs a Iimitctl un><ºunt ul' work to hruvitlc first lcvcl approximation of* Ow 
Ikºutf dunutgcs in a particular study area. RAM rwt ix": 
i. Quick, utxc thc hrtctitiorxr luts cxlxrienrr with the hmcrss; 
ii. I: usv' provided thcrc is suliicirnt inliºrnutiiun to work throup. h; 
Ill. I)rsk tktsctl, with only mw imlxction ul'the study area usually retluired; and 
iv. A hrclintinan step in tlrtcnnining. the need liºr tue application ol* the Detailed 
A ssc ssmc nt . 
.'- _' 
:I h"/ailril 
.( ssc". vvm, "ºN . 
11f"llmil 
1 his nxtlx>cl is acttuýll} ti, lluws thc stum: procedures its an actual clanutgr study 
grrx; rally that witixnit lumiy thr actual Iluucl levels and actual Iluucl clauuigrs. 
2.7,. >t Fach, n considered in estimation uflTuud daºnaKrs11 , 
I hcrc arc ycvcraf titctur-, it) he ctmidcred in c-, tintutink thc flood danutl; c which arc: 
a, I4r Irctlucttcy (or prufuthility) uf'uccurrcticc; 
KI hc number tºI'prulºerties at risk (its per alºtri'c); 
c. I hc depth ufwatcr in various areas; 
d. Ihc velocity uftluwy, particularly the itlcntificatiun tºf'flutºdway arcas; 
C. Warning timt, 1kºth actual ttnd c: fltcttvt; and 
t', I I>r ctºnuitunity'ti flood awarcncs. v, 
, kCICt iiNiml1tC 3 
IR 
CI IA I'' I' F, It 3 
M FI'1'il()DO 1. ()(: Y 
1111% stuºI} was 1kºsccl oll thc" rc"scarch and dcvcluhnºcnt approach which uºrtx 
nºct1><ºd of Ik>ucf asscssnºc nt had hccn studied and Another flictilod ()I flood 
aºssC1Sr11Cr1t and Iºrcºfictiººtº ul luuscs by using (; IS tools try tu Ix hrolxºsccf. A 
nunºhcr of' steps arc (alºcn to carry out this Iºrujcct in ººrclcr to cuinpIctc whifc s4ºnk 
I ItiI tI IcaºIth, Safety am) Fnvironrnc"nt ) hruccºfurc"s which is c"rgunurnics scaling by 
curtsiclcrccf 111c prujcct flow can 1x vicwccl in figurc hcluw. 
i 
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figure 7: Project's Flow (Mcthºxlulop) 
I Itil: FIcuºcººtti 
I: rlýuný, nºirti 
tir, ºtinýý 
1)ct: Uk III Ow hri, irct tlow will lir turthcr dircursril hltrr in this 4"lushtcr. 
14) 
I he input Iurr; rxtcrs fiºr thc flood d; ururp. r rstll)lirllutl applied in this study are 
predicted 11uuJ uutput fium 3r party uºIlware, lufxºyjaphiral Mill) ofthe study area, 
estimated cost of personal txlunginp. in e%. ery house, estimated cost of' office 
titrilitics : uxl resiclentia) öre; r map. And the OIti Spatial ; uurlysis teat ores of 
owrl: ryinp arxl intcrscction were utilirrd to prrtiºrm the flood danuigo: estimation. 
I7x pruress flue uf thc flood (t; rnuºV. r rstim; ºti0ir IS also shuc% 11 in I ip. ure K. 
I'IoolI prcclictiun 
Output fium 1"I 
party uoilwarr 
ýtarularý) vahrc : 
of lu+%cs 
I'. stimatrd Hood 
UfuiuaKr 
F'igurr N: 'I hr prucc.. Ouw or ihr flaw dmmultr r. timnNun 
'1'01x)Kf jtphic, tt 
nutp ut'thc stutly 
III cct 
Spatial Analysis 
" ()vct lay, 
" Statistical analysis, and 
" Intcº, ri tioin 
I i 
Krsiclrntiul turn. inliustiucluncs 
and lºrulýc"rtirs Illi"ctcd by 
flucul 
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Z. 1 (: Iti tioftwmrc Familiarization 
(1cur. raphicaI InIt I rnLit loll System is quite new. As this subject matter was in nu %%aý 
taught in Civil I": nkinecrin}; hrugr: unnºe, an initiative taken in order to t: uniliarire 
%%ith Ow uothcarc. Several (xwks, dmlx"rwurk, and manual were rcvIcwcd III order to 
acquire uºme i(ka., oil huw to run the u+llware. 
. 
Afc(iIti Iksktop by I SRI was lec"n using to carry out this stuýlir- . OIti : uutlysis 
ereuntpusscs it wiclc vttrietyy of operatiotts that you can do with it geographic 
intiºrnuttion systent. lie-it range from sintplc" display of features to contplex" 
nurltistep analytical nwdrls. I he operations are eoudurted are: 
i. tiixºwing the geographic distrihutiun ot'data 
ii. Querying G IS data 
iii. Identil'ying what is nearby 
IV ( hcrlaying dil'lirent layers 
% Dolly. it conrple\ atutlysis 
( )ycrlaying dillrrent Livers NO been illentilied as techniques to he applied in doing 
tie arutlyscs. 
3.2 Dals Gathering 
All lhr krutiluitutl data and it tUtrihutrs luiS to P. uthrr in mir du1411u1`r. HIC clntulutu 
ill comm of two nuiin }truuhs ul'clutu which iti nuths und vnlur ul'rrcºIxrtirti. 'I his 
cull hr cutk"luclrcl in I ahlr I und 1.11111C ': 
I  blc . 1: '1 able of Ilals Map 
Itt m Unt". %Inp 
I , lap ol I Itxº+c and Nuilduº}. of titudN Atca 
1ºgxº}ýr; tphºc Map of titudh Arra 
tiatcllºtc Inwgc of titudh Atca 
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1 ahlc ý: ý Aluc uf I'rvqºcrtký 
Value of Properties 
I Il1u1CS and liuilcinip I'rupcrticx 
('(At of' Itrpau Inp. Road 
I)anul}rc Itatc- c%iIh I: I(xx1 I)Llnh 
ýtýýrryrlr, di Krtuýir t ti)r ('u r, nd Mt 








('Icaninp, I lp 
Kclatal Malicul VXpcn. c. 
I. xtcrttal Iluu. c Kchuir. & Kcpluccmcnt. 
I urniturc utxl Kclittctl Itcnu 
K itchcn & Kcl: ttat Accc.. orics 
I Ictitrtcal Itcm. & Accc.. uric. 
Total 
. Uwrrr: SK. 1)OwwA14frl II-ºd Iwýot I. ý"wrvel, 2007 
Item Repair MNho d 
Normal Road 
(1ºl)000 
I ') N1illiuii 
I IiLhway 
2 li Million 
i ti n1llhun I 
. 
tourt-r: Ilrlwrtnwnt of llikhºwl- and Tran yºorfulion, Jurufrºa PrrundinK XauAa. Vdn. lthd. 
'1 sbk 7: DsmaEr rate with f 44x1 depth 
I Fk, ud A%rnAce 1haulaw 
Dept It lf1º Rate (RNI/fl) 
1 11 1 1. ' 
ýýi ýý 
I kc+url: ºic 
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I ahlc S 
Tablc h 
'I'ablc: 7 
'I uhlc 8 
VAlrlr / ('oxt (ItM) 
Krrrnpung 2 tilorry 
Ilouuc 1 '1'rrrrrcc Apartments "1N"1.00 I , ti 1`). 0O 1.261.00 
- 11 ti. O1º 100.00 
7"12.11 2.7h 1,00 I . 
17.5. (H) 
2,015,011 4,675.00 I, 3 SO im) 
71700 2,1 11 00 ON 1.111) 
1, ()N I ()() 4,12X (10 NO I (N) 
7,1740I 16,134. IN) 5,472. IN) 
1  blc 6: ('n, ( of Repairing Risad 
('o>, 1 (lZM/km) 
Itmidcnlinl Road 
'111111(Ill 
11 I) Ntillum 
1º i2 
ýýý II 
Inhlc N: I(cprlr ('ost for ( orik and Motorc)c"Ic% 




I. ll\lllf I . 11`c 
. iiqtri r: AIIl rnoga. 1'dn. lfhd "i laad A"+r. nr<nt of lA .1 pril 
i: ýlimalyd ltrpuir ( o+l (K11) ; 
('ºýr ! 11oloýrýlcy 
2 1(M) (N) ' 1M) ( M) 
1 (MM) (M) : %() IMI 
(?, S(M) (M) MX) (M) 
Jlll! l 17usºdlng A/jeti"I/wip the 
Alewr $ "apev and (; eneralhed Pruredrre, and (: wide I. Ines for. 4 nnennmen( of I"lood t)a axn" 
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3.3 Developing (: IS Database 
All the data gathered will be keyed in to (; IS Software and will arrange properly. 
'fables of attributes arc also to be input into layers. All the layers are layered 
together in the software. As all the maps were drawn in Auto('Al), the ('Al) file 
format has to be converted to the shupclilc format as required in (ilti. Figure I 
shows the map layout in the software. 
t lgurc 9: Map Layout 
Jurutcrn Pcnuxiing laabn Sdn. Ilhd. has provided map of design flcxxi 100 years 
AR!. It will be easier to construct the (HS application because the hydrodynamic 
analysis that will take more time to complete the rcscarvh no need to be done. 
llowcvcr, another map of design flood nerds to be drawn as advised by the 
consultant. The map also has to be interpolated so that there arc various flcxxi maps 
with 20 years and 50 years ARI. 
Basically. to do the Ilcxxi damage assessment to the study area, the required item 
that to be had is DIM (Digital 'I'crruin Modcl) ot'thc study area in order to establish 
the elevation oi' the ground surface. So, there arc some assumptions has to be made 
in order to complete the study. 
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3.. i'. 1 Av%untlytiom Made 
It is %crN dillicult to estintatc flood d; ututp, e since thcrc are numv things to Iv 
consider as (1iscusscd in scction 2.7.3.11ccuuse of tiutt, as Inen adviscd and 
discusscd with Ir. IIj. l. adin Antir (Martaginp. I)irector of JI'l. ) and also with 
student's supcrvisor, Assoc. Prof. I )r. Abdul Nasir Matori, ussunthlion nuudc that the 
study area as it flat Ic%-cl. It would he casicr to do the analysis as the Llctors to 1,0C 
considered rcduccd. 
lirsicics, nunttxrs of vrhirlrs luut tkcn put r: uuluntly intu rach huusr/huilcling. since 
tl><rc was no rcal data to cach huusc and lirulirrtirs. 
33.2 l'unrerting .1 ulul'. "I 
D. dm-g file into l; IS . 'hupefile. '. 
Iarrh stage of compIcImp, the project, uºnk riHuor problem had been laced which is 
uruthlc to imixort and convert Auto( Al) file into 61S. The problem finally rectified. 
A wry usctul article from Internet maned: ('Al) to 1; 1.1', A Step by Sirp Guide to 
('onverltni; chºt- ('. l/) lilt-. % to (; /, 1'shapr/ile. c It really hells to cutnlºletc the work. 
I Ix liºIknvinp. Iluw Chart illtntratcs the it><thutlultºgy usctl in this stcr-by-steh kuklc. 
4m 












t'i{{ucc 10: 1 hr . top by wlcp guidciinc its convert . dwK its . hnpcfilc. 
fd 
3.. 3.. 3 Defining the Projection 
All thc maps gathered in thc O IS clataluºse must iuºve their relirence ccºnliruºtc in 
order tu make the atuºIVsis easier. I I'thc map has no project ion such tts 1 VF M NAI)RI, 
the <uuºIVsis cannot he clcºnc, sIk"citic measurement and calculation cannot hoc nutdc. 
Ilx" ccxºnliruttc system: WOti I9K4 I1FM /one ON is decided as a referenced 
c (x)r Llituttc 
As written in Nutiorutl Park Service (i1S - ('AI) to (i1S, A Stcp 
by Step Guide it) 
('onvertinp.. tlw'g ('AI) tiles to (CIS sluts Iilcs, there are certain procedure to project 
the rlutp In (i1S. I Itcsc are the steps: 
u define it slutlelile's coordin itc system; 
a. Olsen Arc'fixoItxox and select the Define Projection Wi/ard (under Data 
Murutgcment Inx)ls -> Projection) for slutpeliles. Follow the directions of the 
Wizard to dclinc the c(x)rdiruttc system interactively 
h Select the projection and specify its parameters. 
c. Browse to the input slutlelilc. 
(i. I"ntcr in the original coordinate system the ('AI ) drawing was created in. 
C, Next, use the Project Wüard to reprojcct the shapclile from its current 
ecx)rdiruttc system to IIIM NAI )K z 
1'. I1' you lutvc no knowledge ol'the ('AI) drawings coordinate system, choose 
IJIM NAI )K i and sluttially adjust the slutlelilc. 
. 
>".. l. I l. aycrlnx 
All the maps flust conccrted into %luthclilc were arranged into hrycrx tlutt will cusc to 
corxlmt the ururlyris. I'i>rrc were two iunuigemcnts of luycn which arc urrungcmcnt 
to the vurkºUy : 11iI arxl arrungcmcio iuºscd uii the flood drhth of 100 years Altl, 1Ix 
arrangement of Iuycrs of Altl und flood depth can ix sccn in the next rap. c. Figure 





. ý. r ý. r 
tbtin Wý ý 




ex ýý. ý... 
Figure 11: Arrangement of l. ayen (Fltxxl Map ba" on Altl) 
Figure 12: Arreapmeat of Laren (Flood Map based on Flood Depth) 
6 
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3.4 Conduct Analyses 
Arc(iIS wcrc pn)%, idcd u vcry much tools to run the analysis. 'llwrc were many 
options to dctcnninc the vuluc of losses and damagcs by using (; IS. I lowevcr, the 
Inter. {ect option in Analysis 'l ools of Arc'l'oolhox, and selection by attrihutc to 
determine houses aflcctcd by flood tuts dccidcd to be used. I uhlc 9 shows the 
procedures conducted during analysis phascs. 
Table 9: Analysis Conducted 
-- Item Tools fAnalvahi Conducted 
I tirICCtiutl by Ilx: uliufl I. I luusrs nnd huilding 1111, cocci by flood 
2. Vchiclcti uflcctcd by fbxºd 
? Intrncrl I. kr}; iun uflcctccf by 11txx1 
2. Koul, ulTcctcd h), ll(xxl 











Spatial Statistks Took 
I f Analyzing Patterns 
+ Mapping Clusters 
Measuring Geographic Dig 
II -I& ut 
3. Collect Events with R 
j Count Rendering 
Export Feature Attrt 
Z Score Rexderwig 
F isr fc 1%: Ia te r+cc t 10411 Figure 14: Arcs ('slculstkin m of 
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I he procedure continues aller all data (Icterntincd and be keyed into spreadsheet 
N irros4ºIl Otlirr I- xrcI) for ralrulation and analysis hh: ºsr. Itcnts such as number of 
iºuscs are multiplied by the values of losses that tIrtcrnºinrtl Ix tiºrc this in order to 
obtain the Iosscs oI'thr hrotx"rlirs. 
Sonic graphs tuxl pic cluirt he clevcluprcl In vary the result ul' the. , uutlytiis and to get 
tlillirettt vie, ýc uflusscs division. 
3. S I)i%cu%%ion of Rc%ult.. Ii 
Result ut thc: Fllullytic s were discussed and ht contpurcd with the study butt loud lx 
tdurlc by odder puny and relwrt which is ". ti);, 1)unumsuru /'loud Im/nu"I . tiurvl. v 
(E) as it contlulrison ut result. Discussions ut the result were divided into three 
nulin groups which arc: 
i. Arullysis by ('altcgurics 
it. Arullysis oil louses Prop rlics, and 
iii. Alullysis od'the I otall Losses 
I hiti titrh will tirrthrr discuss in ('iuthtrr "3 ufthis rrlwrt. 
3.6 F: rlonontic. Scating. 
As thrc hri)tc. t Is cunlüCtcll fully by srrllwarc. thrc crguntmics hromdures should Ix 
cortsidcrcd in ordcr to avoid any injurics to the sturlcrtt. I hex ix low arc sonic 
gukklincs that care htc 16110wed. 
I I": nsurc hurt )-mir laurels, wrists, hurl kircarms arc in it row, straight, and 
alrttost Iutrallcl to the flour, 
It. h: nsurc that your hear) and tor-A) arc in-linc with hcad slightly hint forward, 
Incing towards the Iruut, . intl kutlrnccd, 
tit I. nsurc that your shoullcrs arc at cox with tip1wr arms hanging normally at 
tlrc skdcs of your hxuly, 




Figure 16: Ergonomic ticalin4- FIIww rnglr 
I lx tcct slxiuld Ix" cithcr supported by a li)u1rest or should ix" rcltixing on thc 
Iluur. 
Figure 17: Ergonomic Srrting F'hx, lrrit 
vi. \Vhilc Icaninp. Nick or sitting in it vertical lxtsition, cnsurc tlutt your Iutck is 
suplxwrtctl hills %%ith liiin hold ()it the luntlx'sitcritl itrcit. 
vii, Your scat slioultl Ix wcli pathictl in order to suplxºrt your hips and thighs. 
VIIII r>_tiurc tlutt your knccs and hips arc in almost the samc height with your kct 
%lightly forward. 
20 
('IIAI''I'F 14 4 
Length of Road 
A Rcctcd 
I hº% tirctiun «iIl dix usti alxºut Iluud inrlntct t-gased on thr Iluutl with dil'ti"rcnt i1ItI. 
It is because, tix: data of* flood depth is Ixºt sufficient cnuuP. h Iu nutkc cuntparis<ºn 
atxi arutlysis. fhis ctutptcr will discuss more atxmt the value ul'thc Iluud Iutiscs and 
the intpact to tltc prulxrties tlamage. 
4.1 Anwf, +iý h) ('atelturic% 
I Ix; rc raust tic u discussion oil which one ui the hroptilics is the main cuniributiun 
tu the flood losses. Vl tuurlyscs cunducird have produced various duttr for th 
firrthcr discussion. Ih purpose of doll}. tuudysis by cutc}ýurirs is Ihr student can 
dctcrmincd which part of Iusses can contribute more tu the flood du"llige losscs. 
I. !. 1 Road 
Road iti one (if the nulin umtrihutiun to the Iluod llatilllge where it were exlx)rrd to 
fkºod water %iixe alnwst residential drainage were located near tu road. 
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Ist, k 11: Lwlicr of Road ('I'mman Mclayu tiuMrnit) 
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I able 10 Mitt II is the analysis tOr road iliectcd by flooded with dit'lerent ARI of 
KEG. Melayu tiutuutf; and t'anutn suhurnf; Jaya respectively. I he lengths oi' the road 
were determined by method uI intersect tools. The result showed that Kg. Meluyu 
Sulurng. contribute more losses to the flood dam ages for every ARI. It is Ikcausc due 
to th flood cxtcnt to the area allcetcd. Som nxºrc, if' we see from the satellite photo, 
it is clear tfuºt, the total length of residential road at KEG. Melayu Stil-ging involved in 
flood is longer compare to total road at hinan Subang Jaya. 
I tic %tudcnt coI si lcr% tlud, the floood1 is not much to make the road to be 
reconstructed. Valuc o1'resurtdce lrum I able 0 of' this report was taken as the fitctur 
valur of' lusscs. I hr total IUSSCS Iür road dttuiE! cs are ItM45K, 500.70, 
IZ%11K)K, 6Rt). KU, and IlMlOr 'O AItI, 50 AIZI and It)l) ARI rrslxctivrly. 
I Ix aiflcrctxc of losses ºxtwccn thcsc two areas can clearly hc shown in the tigurc 
bck)w. 









.. t. r. 1u %r. 1-11- 
ANI 
t'irurc IM: Total lu.. cii or road with rcywcl In AKI 
Wlw , Aa AWt. 
I. l.: /louse.. 
liutiesl on uuccr Colkluelell by JtrikrUut hclurjikan Musyurukut IJhM). there were 
1,441) resklrntud hrrmi%cs wcrc (lirrctly ttilrctrs) by the Iloodinp. of' til!. I)nrrurnurr: r 
in 26i" Iýcbnusry 'lN)h. I-ront Ihr survey, it shows tiurt thrrc arc . ', Ill) howws from Kp . 
'I 
1lcluvu tiuhainp. : uxl it is CstinuUcd that it least }{f{ll hC: rums (lxiscd on 4.4 persons 
per ixýuuixýhll wcrc directly impacted upon by the 2006 Iluod. 
From tux hydraulic atutlysis o1 flood dcsign, the flood extent is wider compare to the 
real flood. It actttitlly 1111ccts I unutn Suiutn}. Jay; t that previously not experienced 
11'0x1.1 tic studcnt expccls that the flood d: uttalJe will greater compare to the flood. 
1 ahlc hckº« slums nutnikr of houses and its losses teased on calculation with 
relcrcrtcc of I ahlc 5 of'this rclxºrt. 
Imblc 12: Ilou+c%  ficclcd and Its (a++c% (kit. 1lclmý u SubNng) 
r 
%IZI I Itºu%rN Affected 
I. u Y cis I% 
S() YCifty III5 
I Im 1-car. 1 ; 7; 
Value of I. ussrs 
(It11) 
7I I"1 Uu 
7, I 7"{ c)t) 
7.17-1 00 2(, 751)02 00 
iahle 13: Ilou. es oRerled  nd il% limes ('1'nmnn tiuhang Jnym) 
fHI _` ý 
1; 1x of Ilousc 
Single llorcý : lioreý 
_'0 5 car% 
'Ox) -11 IS 
10 l con 410 611 
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. %Inglo ltorvý 
Id 1IMUU 1º1º 
ilºM"IM. '1º 00 
00 
: ýtor9. 
61"I"I111 ' (X) 
104) 1 IV 14 00 
I1.1N1.1111( 00 
Shop 
lU MU (N) 
(lK1U; (K) 
t! K iu! (N) 





111crc wcrc 1 tyllcs of building Itlcutcd III I utttun tiuhang Jaya which is tiin}; Ic- 
titurcv Iltluu, : '-titorcy I Iuux- and Shop t'111111)º1rC to thc unly hu1n11un1; I(tnº`c tyllc 
at )tantllunp. lltcIayu tiulkutP.. 11tc . taloll wits makc assumption dust, 111c Value of' 
. inblc-tcturcy 1xnt. c Kill 11c 11tc . atitC as vuluc ul'kungxmk houºsr sincc thcrc was no 
rckrcr>4c data ul'klx. vc% of' xinl; Ic-. turcy htºu. c. 
I tic tuhlcti utxnc tukl wallh 0- igurc I K) intlicuteS tluit the nwrc IusScr and dunutgcr 
will cxpcrictnc to thc dcvcloycd urcu Such us 1 iimun tiuhtutg Juyu whcn tt>r Iloud 
tutppcn. I tic total IosScS Iiºr huuScS/huiI( Iinp. hrolx riies tIamup. cs are 
14,110, _'. 75,1W1N), KMIS, 097, I40.1N), and KMI7,74K, 6)K. Ut) for 211 AIII, co AKI 
utxl 100 A RI reShrctivcly, 
I IIIial I. OSSPS (R %1) 













I"s, r" o111ouM'%1IIadlJlu{I I'1 Olwrllr" 
" ºL Ydryu %ut. h 
Irw, r. a,., v i.,. 
0mI 
. 11 1- u Nw. I- I- 
ANI 
Figure 19: Total la.. c% of huu. c/huildinll prupcrtiv% with respect to AKI 
4 1- 1Angr1 v. us it) the 11mº. w l'ru/h"mv. % 
Anxmg thc cost itcnls, rclruir ol road, rrhtrirs sind rehluccrncnt lr, rrls of' nxºtor 
vchiclcs, ytlrrxl out its an cxrcnsivc item dwellers in tcrrucc houscs tnxl uhurinxnt 
Mrildinp. Iltis is trot surprising its these groups are those in the hiphcr incomc 
l.; rouhy auxl would thcrcfOrc own rcltrtivcly expensive nxºtorcars its opposed to those 
in the lºtunlx)ngs, 
I uhlc i ut" thi_y rclxut wus shown thy typc u1" hrulxrtics ill thc houses unº) building 
dust mipht hc shutuspcst hccuºISC ut" thc flood Oust was bawd un Sr., I )unuut.. urtr Flood 
ln><uut tiurvcy 2(X)7" Iltssicisll), thcrc is uthcr itcros flust ix cunsulcrcºI in thc sun"cy 
such as ºrltlrrCct kºti5c'i (ºrnpuiclt Iuss in incutnc, intputctl tlcprrciütiun in resitlcntiu) 
pmlxrt). vuluc, auxl imputcd Iuss in prultc: rty vulucs) 
111! urr tr) arid ? I) vtxºwti thr Iu, tirti ufhuuws hnºIºrrtirx tu the Kg. Mrljryu tiuhung 
jrrxt I urttun tiuhunp. Juyu area und it were yuiunurriied in the I able 14. I he Figure 'I 
%% III +Ixºw the tutu) of the tuxý. rý for both urrus with reslxel to flood AR 1. 
II 
LOSSES OF HOUSE PROPERTIES BASED IN FLOOD DESIGN 
LOCATION: KG. MELAYU SUBANG 
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Figure 20: Iosics of house/hulklin2 prop rtln with respect to AKI (Kit. Melnyu Subang) 
LOSSES OF HOUSE PROPERTIES BASED IN FLOOD DESIGN 
LOCATION: KG. MELAYU SUBANG 
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TOTAL LOSSES OF HOUSE PR OM RTIES BASED IN R OQ0 DESIGN 
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Figure 22: Total losses of basdbaildi. g properties sritº respect to ARI 
From t1w graphs, it is clear that there were three main items of' losses contribute to 
the high, r value of losses which was lead by I1: lectrical Items and Accessories, 
followed by Furniture and Related Items and Fxternal House Repairs and 
Replacements. I he nutin region of, the contributor to the flood losses again was 
dominated by I slnutll Sulutng Jaya. It contributes RM 15, O72,700.00 which is about 
9(r. of total lusscs ofA ho ise pro; wrlies for 100 revs ARI. 
4.1..? V hic"lts 
I ix Iiºtcntiul dallurgc of vchiclc were (Icternlinecl by cluing sc+lne assumptions which 
is, the 11omi w1II Iuupp 11 in the night tittle where the cur and the nx)turcycle were 
Iulrkcd at the lwusc. As discussed in 111ethuciology section, the stucknt just put the 
can ami nwtorcyck owned by the pcoplc lived in K. Mclayu Subllng while al 
ailulil tiiihaii . Jaya, the student decide to Huller another assumption whereas 2- 
shire. lxmsc will own I11111ry car and large motorcycle, single storey will own 
medium car and inoturcyck and finally the shop will Iuive no cur. 
As rcpxºrtccl in A7. -I /i"ºu1), "u . 
14111 Jliu/ (.. 'UU. i) 1%4HHJ 1)unlut; 4" : Issc". %. cºn4"n/ 4º/ ?h rtlºril 
: UUI /"/4HHhºrt: 
. -1//4"4"lirrK 
Jhc' A'lun"t; I i111c'1' and the generalized proceghire. % and 
"t, 
"u14Jrhnr for 4º_, ºr. ººmrnl of 11u4,41 41uºnuKc". % /)ru/l Final Ke/H, rl, tltc expertise of' 
uxitur Lxdjustm wus uyctl in Luscssinp. the damage. Ilusctd on thc: ir tlutulutsc of' 
prcciuwc clAint-s Lund flood tdcpths, thc nxNur ütljustcrx wcrc able to cstuhlish tltr 
cxtcnt cýf tdLUnaýýr to tltc5c vrhirics, 1o, tltc stutlrnt could say tlutt this (lutu otlosses 
for thc cchit'Ics (I ahlr K ufthis rclx)rl) is rcliuhlr. 
I ahlc IS arKl 16 %%111 tiIK)w ihc vuluc UI Iux`cs t)I cach rckiun with rcyhcct t)) Iluud 
AkI I rum tic tuhlcý, thc tutu) luyvcx (i)r vchirlc, danurkcti arc kM4, tl')K, 5(N). 76, 
kM)), Q7, , i0, and kM IO, 7Il7, SOOlm 'O AkI, 50 ARI and 100 ARI rcsIxctivcly. 
IA 
I able IS: "chicle' attec(cd and it losses (kg. McIaýu Suhank) 
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4.1.4 . -I nal %ii !o the flood depth 
It iti difficult to estinutte the flood dartutp. cs to the flood dclrilt situ"c there Was no 
data to dctcrntinc the Icccl of water. I he student was just provided with non-vector 
of flood rtuth of I(H) Year : Ill. I his is the only data that the student has in order to 
rtut! ºe an urutlyyis to the- flood depth and it is ahhreciatcd it' the student could have the 
% for nutp of tloi d for each flood dctiiyn. tint it was the limitation ttutt the student 
t'ac: cd in this project 
17 
ltcsidrs flail, the student also laced dillicultics in order to lind the rate of dartutge% 
"ith given tiurt there is only 11ood dant: rgc rate with American Stand; rrd ( flood depth 
feel). 11w rate of the damage could he seen in I able K o1' this report. 11(mcvcr, tile 
student Iuas computed the rate value to SI unit as because the unit of flood depth 
determined from the hydraulic simulation soll ware was in meter. he rates of the 
d; rnutgc are () meter to I meter was KNI i. 7'/nt' and l in meter to ' meter was 
KAIt). 5'' m'. I able 17 sunnnariicd the computed value of' losses with re rencc to 
flood depth 
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Urum thr graph, it %ixºwn ttuct ll nxtcr tcº 1 nktrr ººI flood clclºth w; º% 1!. ivcn grcutcr 
clumupcr. thi, ti is hccuutir cºt thr tlººcºcl clrlºth w: c% cuvcrrcl wiclcr nrcu whilr thc depth 1 
2 ntctcr Ihxxl depth wnti 1uº1ºpcnccl III ürcu which is clººtic to rivrt 
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4.2 Anmhsis of the Total Losws 
All tlºr calculated lu. scs «crc gathered to one table liºr thc conºhtºtaiiort of' total 
lossc s hasc: cl oil the flood (lesiPn. Fable 19, I') and ? l) sunmº: rir. cil the total losscs 
for the flood clcsi(; n'_l) years, 50 years, 100 years ARI reshrctic-clý. 
I we im: -1 ulsl flu. Kl loýýcý for 20 vcwr% ARI 
llc m 
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I otal Ihºod danutpes will hrctºnnr prcuter heutttse ol'the flood extent. From the ( iIS 
datahawc, the Mtttkni . ern tluit I(H) yrurs AM }gave wider ull'ecicd area. Figurcs of' 
pir"clutrt in the next hLt}. es will show how the contribution of the hrtºixrties items to 
the total Ilttocl danusp. c . 
It was cleared butt, house lºroltrrties is the milli contributor 
to the total 11tnºd dunulgc%, titre luIlowed by vehicles Lund road Iossrs. 
I hc total k, tvcs for 't) ycurx, SI) ycurti und 100 yr_urz ui' tluucl urr KM I 5, (ºi:?, 1tºU. 7tº, 
Kti1 21º, U1R, 076 KtliUkl KM 16,100,144.51 rcrlxrtivrl)-. 
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4.3 kr%ult Comparison 
fill,. studý n ionºIº. ued with available flood damage assessment for Kg. Mclayu 
tiutxrnp.. As rxº1rd in tiý, " llumunmuru l"luucl lra/, ucl Survey, ? Illl', about (º(º hectares 
ot'KV. %Irluyu tiutxtnp, were aflicted by Ilood on 26'i' February 2000 Owl included 
21111 Ixºu. +cs sullrred its well as some industrial properties located nearby. 'fable 21 
stxºW, tlx: ror1tpuris4ºtt 01' thy to1111 estimated potential direct losses in damages in 
allrctrd arrus for Kp.. Melayu tiutxrnp. with outcome of' the study. It is clear that 
tlx: rc is wt much ditlrrent with the losses o1' the houses properties at Kg. Melayu 
ti uhrutp. 
In blc : I: l. u+sce ('omparl+un of liou%r+ for KI;. . 
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KcrllHrk 
26°' ich 06 - flood 
slillulaictl flood 
(lrsikn 
Ihis rttaf) can pruvidc twrc lfctuils ufxuºt llanuºpcs since the Iluººd itnpuct survey 
«uy rxlt cxtittuºtcd file kýs es of other pruprrlics such its road and m1rastruclurcs. (AS 
cun pruvidk tfu)rc prccisc and time suving for estimating the flood danutgcs as 
&%cus%ca in prcvkºur chapters. 
A conquuiwm fiºr kvx%cy tit I anuut tiuiuutk Java cannot he nuuic Ixcausc it was ttut 
mcolvca in flood on 20u' Fchruary 'Ut)h. tio, it tkx: xn't Iuivc any parameter tu justify 
thc %aluc of kºtitirs 
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('HHAI''I'FIR 5 
('ON('I. IºSION ANI) Rl ('()MMI-: NI)A'1'1()N 
5.1 (onclu. ion 
.ý tx w Iý nictin'd of aloud ihses'lllcnt wits tlctcrmined in this study HIC studs' had 
been cotxluctcd in order to tlctcrntinc the flood danutgce Jlusscs with reslxct to the 
flood design I ARI ). U his study huts dcnxtnstrutctl thutt the flood damages titr certain 
area taxi region can he achieved in it short time with time support of (; IS tools 
meaning that no nxºrc tluutl tissessmrnt to be conducted by using survey method. 
l tuwcv-er, the pn)herties of the each house and other public properties should he 
ulxlatcd at least cccry year since this method of flood assessment require that dütit. 
I )ºcrc t% only it data of flood loses fiºr the Ky. Mclayu Suhanp. that taken Gom Si . 
/krntolns<rror I"lohhl lrrrlhrrr . Surve, v, ? l)O ' for nurkc it conrlºurisonº as discussed in 
%cctkºn 4 1, Iiuwcrcr, itLtscd ()it the flood cvcnt on 26"' February 200(1, the total 
kºsscs for the «hoic of* Sg. I)tunanurra river catchnºcnt incluolcol Shah Alain, 11 I)1 
Jaya and roomy nxºrc is about KM i"3,51', >{IN1. Rased on the study cunductcd by 
Juruteru 1'crurxhng /tuduu Still 1101, the flood cvcnt was just R years of ARI. 11y 
rcfcrcr><ir4p to tfºc flood dunutgc of 21) curs AKI for Kp., Melayu Suhang and 1 unuut 
Sulkºn1. Jayn I KM 15.012.100.7(1). the student could say that the losses that Pursed on 
tht 'study is rcliuhlc, 
As ihr curtrlu%Nºn. ihr student wits sichirwcl ihr tºhjecti%"es ºº1' ihr study where hr 
ctºukl dc% kºr to (; IN clsittttutsr ui' ihr flood clanutpr iuul also can prcdict ihr flood 




(pIti P. i%c a%cry %%idc alºlºIic: Uion in analyiin}ý the flood danuip. e whereas some 
titudºcti : ºnd rcticarch on tlk" flood extend and flood risk were conducted by 
uttrv. r. rlm}: )Iydrauhc and hydrolo}ýy : uutlysi% in the Ws ahlºlication. Malaysia is 
contxºn with hcavy rainfall for every year while there is now a climate change issue. 
I hr result ot'this flood d: uruyrs ttssrssmtrnt imtlutcl study is very much dependent on 
the data of the prohcrlirs for each building and house and also the accuracy of flood 
mtahs that i cnrratrtl by hydraulic and hydrology simulation stºf1ware. 'l he 
su"cstitm music that the data of hro1wrtirs should he ulxlated and could be asked 
from) I*rfktn l'lanning I)elutrttncnt of local authority. 
In the fiºturc, fiºrtltcr stud) can he extunined since there are other values of losses 
Oust carutot he u orlxrutcd in this study due to the limitation ol'tinic and data. ( )ther 
k)s. cs Cs{tccutlly intangihlc losses should he taken into account. The values of losses 
that run he taken as considcnttion arc: - 
i. I11111utcd kºs In income, 
ii. Iinputcd kºss in properly valtºe, 
its I. ov%cs of cone ncrcial and industrial activities and Itroltcrlics, 
1% I o. scs of'environment (tree and plants), 
% 11ntc k)sscs from traffic congcslit)n' and 
º( )thcr properties such as bus stole, public hluºnc, etc, 
A, % rc«º111t11ctrilatNitls tu tllc llcpurtillCnl ut Civil I'. I1}! lilccfltlg, thc llrparitllcnt Cu11 
alknatc tlew vcry14111 ut. 61S uºttwarc uº tlult thc cxtcnsiun ul' WS x/llwurc can ix 
lrnplcnlcntcd I'M dctails utulIy-%j%. Itcsitlcs tlult, thc dcpartmcnl also can pnlvitlc it 
.. +itwarc t'Or hvliruulic atullvsis und llthcr (iIti software such as InlilWllrks lot Ixttrr 
rcscarrh 
dt 
It F, FF. R FN(' F, ti 
I (; rltx-rtu ('; inr: u; r, Ant6nio Migurl Muntriru, tiur. uur Druck hicks, Murili; r ti; i 
(': ýrý; iltxý, . ýjºctliýýl . Inýýh. ºLc unil (; 
l. ti' . -1 ! 'rimer 
AW. 1aIiI hin I la+an (2007) ! h"rrluprtrJ r, / Hood Risk . 
11a/, 
/lu. W) liulclin (; co»IuiliaI ticklur Awam 2007 
lurutcrA I'crurxling %: utlm titln. IIhd. ('U07) - I'rcp; r; rtiun of* Flood Miligation 
M: tstcr I'Lin for tiung: ri I)illniull+lril (': rtchment Intcrim Kclxºrt No. I 
KIA friutgu Stin. 131xI. 1201); 1 - I'Iuud I)unutge Assessment (426 April 2001 
Fk>uclinp. Alketinp. 'I"hr klunl; Valley and the generuliml procedures und 
inc puitlrlfur 11sscssment uflluud dunuip. es I)rult Final Itelx+il 
floh li(x)th : uxl Ancly Mitchell - 1; r11iaK . 1lurlrc! With : trrl; I. ti 
h. NiUkºrurl Puri. tirrcirr (iI1 -C AO It) (; l, ti'. :1 Step by Step GiiiIII, it) 
( 'unvrrthrrg )hs; t, ( '. "1! ) lilt-. % In (; N. ºlru/k"/ile. c, 
il 7 N1: cmur Itxahim, Ahriy ti'luikuh, tiusilawuli tiuluimun (2001) l: 'rºviruºººrº-tilt 
. 4ºuº1º"wi In l; rugrcyºhic"ul 
Iºc/urmuliun 
. 1t'. vYrm/l; /. ti'1 ll'luºt, q 
Vu/lc}' ('u. cr , 1'/u/ti- 
K, till tiýil, ý, out (-'I'll k_, ýnl uulý\ ýIht''I; t {ýnt, ýýlý, _Iýýrl-, ast 
Icýh; trtitICý; 1rtiýIctih( %%(ýc1 
IiOwTu Convert sCICCtCO ("AI) (itrtu to Arc(; Iti s1utl)c1i1c" cl)VCraKC Or 
gcOalrrtalusc Iruiurc rl: rsscs usinp. gcul)ruccssinl; 
lift) , ctt, t, t it t raI 11I t11 uulr\ rl'ni''t*, t f, tuoccl4clgc"1ºaýc Icc-It; utic"Ivs ttiiclctiltýºcc41i) 
_. ' 
1't1-1 - Htuhlcnt Spatial tcfctcnc-c., xtutistics, ut p, ytamids are not pctsistcnt 
for fit-rtcf! º, 
11) 1ulvU: u1 1'cnguirurr darr titrlirrur Malaysia, (. '001)), Mumrul tiirlirun Mctiru Alum 
IMAtiMAI 
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: 11 PF. N1)1CF, S 
Litt of. \ppcndicc. 
7.1 1tudý . %rra 
. %Uto( AI) Drat ing of studh' Aria 
7. tI opograpbic Map 
7.; latcllitc Intagr of Stud Area 
7. ý Nun-V'cctur %Iap of 100 N'ran AKI Flood 
I b Flood Ilrcmrgr. Sun ry ( lurstionnrrirc Form (K'I'A 'I'cnwgu tidn. lihd. ) 
Flood 11an ngtr Sunn tlur%tionnuirr Form (iurutrrM I'rrunding lnabs 
Sdn. 1thd. ) 
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Satellite Image of Study Area 
Non-Vector Map of 100 Years ARI Flood 
Flood Damages Survey Questionnaire Form 
(h'I'A '1'cnaga ti(In. Mid. ) 
FORM 1- RESIDENTIAL PROPERTY AND HOUSE-HOLD SURVEY 
Wc, the cott. Kultwit havc hccn conunis. siottai by Jnhatun l'catKuintn & Saliran (JPS) to 
conduct an avwmstncnt of danutgex incurred us a rt~+ult of flocxlinl;. As you would be 
aware. tiic said fl. xxiittg may c: uusai cxtcnsivc dwtwgr to hu: tinms prctnises, loss oFtradc 
due to flcxxiing und associated clean up activities, cxluiptncnt or cinploying new staff. 
'Ilirx arc the indircc. -t impacts of flocxiing. 
laic t0lowing xurvcy ainut to obtain infisrnuttion from you on how the flooding has 
atli tcd this businam and Its premises. In completing this survey we nccxi you to consider 
the impncx of fkxxim, including extreme ftxxl cvcnts. It is unportiumi to list both direct mind 
indirvvt unpact1 of flooding in your rcsixmtm. Mc. 
All rcK%xxxa to this yuadicmnairc arc cntircly cunlidcxriiul and will not be publisluxl. 
Iluwvva, the data cxxitained will he cx n* lidatcxl within the Flcxxlplain Mruiagcmcnt 
flan to uuppcxl ixmihlc wtxkn and mcasurc to mitigutc the impact of flooding. 





1. Was your house affected by the flood on 7(clutc uf' flood c; vvit) 
IIN. c--% I1 Nºº (lf nu, pruccccl tu ScY: tiun (') 
2. ALvr of buUdlng 
3. liulldlng material 
I , itctna) Wall+. (] liru; k 
ycar 
I ('lnddmg L1 'I'imixx Il (hhcx: 
lntcrtal Walla :II lincic (J Gypsum f1 'I'uulxx (, ,1 ()thcr: 
4. Building form 
tit(nr. )r, "II (hic 'I'wa (- ý Ilircc Of more 
Iindnwtus : one ( .ý 
Two (ý Ilucc (( Marc 
FORM 1- RESIDENTIAL PROPERTY AND HOUSE-HOLD SURVEY (continue) 
SF: (( TIC)h H: TANGIBLE DANIACES 
5. D amazes 
Damages to the building 
Area 
Foundations 
t- xterruil Waft 
Intwrusl Wtdls 
t kxxn 
Doors / Windows 
Built-Ins 
Otttiers 
Desripüon of damage 
1)anuges outside the building 












I)stnmar to motor vehklce 
If lttcxc wne tlarrittjrc to a titt>tcx VCl11t; IC, who awtut the vehicle*? 
fl Hnvptc II ('cttnj+any II( nwcxnmcnt 
Estimated cost (RM) 
Estimated mst (RM) 
Wluq typc at vchic: lr was it'' 
, i1 tiai, ui, 1tatttm Wrýan ý ('ýmuiýcrcial IJ Motor hikc (ý( hhr. r; ___: _ 
FORM 1- RESIDENTIAL PROPERTY AND HOUSE-HOLD SURVEY (continue) 
I)amagc inside building 






Water level inxicie the pmni 
it) L_1 ti 
FORM 1- RESIDENTIAL PROPERTY AND HOUSE-HOLD SURVEY (continue) 
6. ('ic-nn (p Cost 
Inuck building I )nytif I lours 
( )utxtdc building I )ny%/l lours 
7.1 . oi1 of Wag" 




Ilnvr you haan annpausatarl for tlcxxl dartwý, ºc-w7 
Yaº ( lkßu, ln: 





tiF: ("I'1()'V (' : INTAti(: IIýI. F: I)AMA(: F:. ti 
9. Would you any that you arc: 
I1 
L wwtl to tlixxb and Luc jwcpn[Cd fot it 
usw tn fkxxlz, but n. 't prqwcYt tot it 
twt IL40d to flixxl.. 4 but Ixgxuctil for it 
ýý twit unad to flixxl. w tuul n4>< prquual for It 
10. Arc you worried when it rains" 
Vvy wo[i1c. º 
f1 womad 
(1 Slightly mly 
(l Not at all 
FORM 1- RESIDENTIAL PROPERTY AND HOUSE-HOLD SURVEY (continue) 
11. Are you in a continual state of preparedness, anticipating floods? 
L- 
_i 
YC-. Uj No 
12. What actions do you take (short term)? 
S4mxxmw in the lxxº. 'c nil the loge 
'Take up cxnpkoymrnt that allows flexibility for Icavc to clean up floods 
Staying (m upper fkx" 
] OwWructing bkx, ka to tdop flood wntcrx c tnninj into lulusc 
I( lthcr dcfcxuuvc measures (dctai6, if yc : 
13. What actions art you planning (long term)? 
II 1'latuung to move out of this community 
lady govt kur acre tltxx1 mitigation pmjWx 
()thcni(SIXCIfy: 
14. Does your fire insurance coverage Include flood damage? 
lI vcs jj Na 
IS. If you could pay somcthing so that your house does not flood, would you be 
willing to pay an amount every year? 
Yc i (if yes, how much: RM /year) 
U No (why n)t? 
16. . Arc you willing to move to nnothcr area that 
does not flood? 
















FORM 1- RESIDENTIAL PROPERTY AND HOUSE-HOLD SURVEY (continue) 
17. Any other comments 
ý_.. _ 
1 cnant (it occxtptc[a ai1pnatt, rr 
Ikutr 
Flood Damages Survey Questionnaire Form 
(. lurutera 1'eruncling 'l. aaha ti(ln. 13hd. ) 
Ka11, nikfik Kr» Knrr>saknn Harnjii 'j l)aunnn. warn 26 1 rrhrurui 70O6 
KAJISELIDIK KOS KEROSAKAN BANJIR SG DAMANSARA 26 FEB 2006 
Assalarnualaikum I salam seJahtora 
Hertkutixi bar>fir bow 28 Fetxunri ;? (Xki, pdutk J. itxottui I'an4)airiºn clan Suliritn (JI'S) MHIuytiIH aodHn41 
t>tfrusnhn rnntnkanrwknn tnngkphWnngkah Intnrtsit kn urah mnnytiIusHikan rnHaHlHh turKUbut spar lo ticfuk 
bdrulnng Ingi 
SalM uttu makkimat yang diporlukan untuk memtumtu ke arah mencapai tujuan ini ialerh kos kerosaknn 
t>Itau koruguur yang duftarni dah pexxfuduk nkitx+t tumjir taraebut. 
Untuk itu, knmi mmnl nuwwjteergll knsudtan kewjpsama I unnlF>unn ntenglal borang ini bttgi m©mudahkan 
ixxnfrtc*ufian rrulkkmal tewreftrt 
Sagnla karjar~urna dun rfoktxgan phuk TUör>/ßlan kami dahuluf dangAn ribuan tarirna kasfh. 
Jobofan PonpoMan don 3oRºisn Mobysb 
Juiufeio PaundMp IaaAs 
KAJISf`l IUIK KOS KEROSAKAN BANJIR Sß DAMANSARA 26 FEB 2006 
KAJISFLIDIK ISIRUMAH 
Ntumt pxxmmudºots 




I JexiM nxnHh 
Il nnaw "4 meRO 604LOW) 
1 C)YnprtOl rujttatt 
(neNA i Nowmew) 
3 Hawn Mrusdn 
( IardAan , CI n. ano . wýrq 
4 Nan us N"xxxlori 





A. Kawattan kajlan 
- `ýý ti Kcxf kttwrtet, n ýý II Jý<<rr, -ýA 4ý f tAt \ tA-Vvqýv. A , "t(\ t-Aatý t: it' ý., ? Iýk w(u 





Kcxukxnwtitmt/Apiu htutt it 




trw lantni teuuth 
EiAhAn utaina dktdkºtJ 
UntsM 
I 
: l; fftý, R (III JNM) (kil fNN) 
(rn fxx) (ktl pot) 
(III) (kn) 
ý llttla f-- I 
Knyidpoqpnn 
c: iunptii: un luitii pnpnn 
(! iiiri (htuaiktui) 
nncimiik 
Knyu / p, uqunt 
tiii lion 
1I alri (humsik+ai) 
. lubin ituumEa / 
8 Maklumat umuni mengenat reapondon 
: I ýLJ Mdik tuttuliri 1 ýl) ! ittWit 
ý 
tt 
(: i) 1 in (nuruihnii) 
I 
K*solkäft Koe KMt3.7ak17rr flraytr SU lkrrnansarsr . 16 1 nbnrari ? INN; 
t3 Jutnlqh txtleut ( tnfxin tnatetnft 
ý ttatun runlattt ßAtnnaa dl Futifnfrnt 
A AtMPJtutut tuaun tutnah tintmk, tn txutja 
tJ Juttil: dt tufflfr dügitKTw 
tnhurt *'3 tx111wt 
ItM . 
e: { , 
itM 
itfk+lli(nya(aAtrf lahun) 
(Ij Du's killi (nrataAmi lalnrº) 









^. ýmptit kali (nyatakan 
') ''tlok-) 
Aclakah nrxin rrnxnpunyai tluurans tnivijir7 (b-kdkd--l 
Jikn yn txxapakah proniktrn tntxtºutn7 
Aifaktrlt aºxta niarnixmyai irifmtraris knbtikarttn7 (nyatakan tahun) 
Jikn ya, txxnpakah pnunivn Itttxtruiri7 
`ysxnaaa banjrt ? tf/1JtJ6, ar3ttknh iMxki rtuxnAiki insurariri bnnjir7 
Jika ya, aKlakah Ixamiurn tatiututn tºuttiir>uktiC? 
Attakatr arxta rtxwxwrnn parnEulntwt imxunns nkibnt knrcmnknn tuuijir7 
Jika ya. Ix* apolºattjurtwah ya" 11 tlrtorplln7 
(1)Ytt I (*Vk1uk 
F2ýA, 
t1 f Yii j ('l) T kftok 
F2M "31lA -, -., n 
(1) Ya 42fTkfnk 
(1) Yn (2)1 Oak 
(1) Yn (l)i kl: ik 
I-I 
, en(-) 
Adakgn ende rnewmnin nobarruwj ewnaran banik darl pMlak berkuneue pada 
7tYNlOfXi7 
10 Jika Ya, tuunakan pfigk tcwkuasa trxsabut 
70 Kcnr antla tllgrtlt)Ot%ftklit rumah iakltuat tuu>fir 2t3/7/7t)(ki 







71 Kettfattman nuikUnm barg df datum tornah 




O. AnpQaran keruqian 1 kerosakan 
D1. Anggaran kerupian I kerosakan --Peribadi 
?: f Hdanýnn jumtdt gtýH rurnnti Y: nwj bnkc*rjn 
?A tüietºjrnl nirlt turnah Yqrwj tidak cucpnt bnknrjn ntnu mnrUxnbil cult nkilynt bnnjlr 
Ar, yUarnn jumtnh hol ötnu jnm tkSak t)nknwjn (/not adwjarn) 
F'vndrg>atnn Wxullin (RM) 
(1) Attll ttundº I 
(7) Attii tutnqh ? 
(7) Nili runtali :i 
(4) Attii turttcih 4 
(b) A1di rtNrutli 5 
(0) Atli turneth ß 
(/) Ntli ttnndº 1 






p" -it r-. rt : 
týtr1 : rf r' rr' 
I 
. --_ 
i 02 Angga"ran kwugUtn / kwatutkwn 
Juntlatº ahli rumatº YWVJ iutkit akt, xtt t, arºjit. jikn rn141 
JumWº kcnº raarc>dn 
Kntnatian dirtai, atkm 601ir: jika rnta d, &pi., n yory . o. urrj 
Itutxit, jgwº e ttwN cSex, gan wxla rlwt umutnYq 
: 10 Kin kotvdwWi t, iruttwº&j politustaari, jika adq 
31 Kin rawwtan biru*arwj polilwtawl, jika ada 
I 
I furl tkltik txiktftlri I Jtirn tidtik 
0L:, A 







I1M s5ý. 15cl 




Knjm+lkhk Koks Kartmktrn Iiurºjb Sy I)nnxonsnnº 76 I nbrunr! lUOli 
03. AnQflaran keruylan / korosakan - Banpunan, tanah clan lain-lain 
Mong(jsrntl bmu 
(RM) 
Qtn ý `+Cc+ " ýC'ý 
tot, ''Sc,, n (') 
Mombaiki 
(RM) 
: iZ Ti>aext{) riyirtirkiur iuVgiu-iui keurr. titkiul rumith dan 
peurakituriuuiyu lexmöttuk lanakap 
t amanqudanwn, lantkip, pexTuurttart 
t hncttrwj, liuit. M, tk, jkup, T>+ntu, cat 
I krktrik t nk+kxi, ralehrm pombohirVm 
I itin lain (hur: rik: ur) 
i 
ý 
: 'ý. ýMü A 
"p aýtC _ 
O4. Anggaran keruplan / kerosakan - Perabut. kelemykapon rumah dan lain-lain 
MunggauiU tuiru 
(f2M) 
Ah [. rr 
Qýh ? ýAb 
1 33 AiKjlyrwkem ktwowkun hxhitdNp lxnikul 
'Hit 'rilia: kffftl: I. fnt421. tuk tutu 
t [>k2slkMt (tittt(V%-hflvldwt') 
f'wtnakfar>t. tt: rft-ptKtKt. 4u>fer>, k3rYu 
Ketws drrxfa'41(t"tuipq"t'Ylgng'ü/'tlWxf' !S k>kerrýwn txxtu, itun 
KAM, dtam dN 
l_aUt tiwt 
-----, 
Nm :: taC' 
ý .. -_ 
OS. AnpQaran koruglan / kerosakan -- Dapur dan bllik air 
34 Sds nnoonrknn kwosaknn dnpcx 
KabitKSt, p091814tiwi da{xx (uvan, pxwcutwk stud (1il)) 
I'aratat4n nxwnaR4k (jxwklt, kuall $dxtya) / Sudu qcutu dN 











K" 3, cr 
Od. Anpparan kanuplan I kerosakan Millk peribadi dan paralatan oloktrik 
36, Siln pnggiwkrai knlom: duui ºnilik ; xwibadl dtui poxalgtan 
dnktrtk 
i'akwan. k. Arut dm Itllrt Iain btrdng, ul txºrlbarli 
: i! Kntnsnkttn pnraltttari nkrktrlk 
iv. radk,. Ititn rakartwn. Ixanurn UVt 1 
Ki, nKxrbt. (x>tx. atqR (ixrrttor), htkn 
ý 
( hstl : an 
-- 
t'endý: aeadi lnttýu 
ý 
ttawa t kiuirr 













ýý h ýý 
e_ 
KnjiVfkfik Knm Knrcmiiknn 1lnnlir S4J Utýrtºruýsnin 26 1 e+hnirui ? 001i 
D7. Anggaran keruplan / k*rosakan - Kenderaan 
38 Ar)ggtttn ktxcntiduin korxfrif : utn 
AnWwrnt niltti 
sanlnsit (F2M) 
ý (1) Krxlatn 1 
I (7) Ktxntn 'l 
(: i) Korrstn J 
(4) Mohmiknl I 
(S) Mc, h»ukrd 2 
(t1) V: 111 I 
(ý) Viull 1 
(8) i oxi 1 
(U)1 cx(z 
(1(l) Ei. ýnýkttl 
(v5 cpFX? 








flc>xak sr>bah: rgi: m 
Mumbtiiki 
(F2M) 
Oa. Anggaran keruglan / kerosakan - laln-laln 











Knjlx+býlA Ký>+ Kn(zxulknn l4mjlr SU ! )nnjansnrn 26 I nbnlnil ? UOfi 
07. AngQann keruQlan I kerosaken Kendersan 
]A Arvji)arari knwp*pkpn kdnddtwn 
Arvoerpn nüni 
sanasa (RU) 
(1) Korotn 1 
('i) K(sresta 7 
(: 1) Ketnin I 
= (4) (rMýlcx, kal 1 
(3) NAc>tcýsikd ?__ 
(t3) Van 1 
(1)va<l? 
(8) l tx1 1 
(4l)lcxt7 
(10) t, *aeskd 
ý ýt ýjý hrn-farn (nurnrur, ) 
! a1 
(p) 




flcºxak ruob: rhauuºrl 
MUrllbillki 
(FtM) 
DA. Anpparan kenuplan I keroaakan - lain-lain 
39 1 qY1 Iqin kanqtpn / kextmrakan 
1 
f 
4 
-1 
RM 
4 
